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It is apparent that technical knowledge and skill are not the sole determents of job performance. 30
Other factors that determine job performance: training programs, appraisal and feed-back, goal 31 setting procedures, financial compensation systems, work design strategies, supervisory 32 methods, organizational structure, decision-making techniques, work schedules, and 33 sociotechnical work system design. However, these factors are dependent on good employee 34 selection at the hiring phase. (Katzell and Guzzo 1983) . Many current management philosophies 35 such as quality management, employee involvement, and autonomous work teams require 36 designing the work to be accomplished by teams. The success of the organization is dependent 37 not only on the technical abilities of the individuals, but also on the interaction abilities of the 38
Comparison of Personality Traits 3 team members. The personality characteristics of many experienced workers seem to be 39 essential for job performance (Gatewood and Feild 2001) . 40
Numerous research studies demonstrate that personality traits or preferences are factors that 41 influence the job performance of an employee (Carr, An investigation of the relationship 42 between personality traits and performance of engineering and architectural professionals 43 providing design services in the construction industry -PhD dissertation 2000). Personality is 44 the unique organization of thoughts, feelings, and behavior combined distinctly in each person 45 that defines and determines the person's pattern of interaction with the environment, which 46 includes both human and nonhuman elements (organizational demands, work conditions, and 47 physical environment). A trait is a continuous dimension on which individual differences may be 48 quantitatively measured by the amount of attributes the individual exhibits (Gatewood and Feild 49 2001) . Temperament may be viewed as a biologically determined subset of personality. 50
Character, however, may be better thought of as the person's adherence to the values and 51 customs of the society in which he or she lives. In addition to an interview, pre-employment tests 52 are written examinations administered to prospective employees during the hiring process to 53 measure their personality traits. Such tests are usually accompanied by a face-to-face discussion, 54 which is conducted by a consulting psychologist (Hacker 1998). Many companies utilize pre-55 employment tests in the hiring process to aide in the selection process, long-term retention, and 56 better job fit. Others utilize these tests to determine the training needs of individuals, work 57 groups, departments, or the company as a whole. During the selection process, tests can be used 58 to help identify applicants who have the behavioral and cognitive traits that are required for the 59 position being filled (SelectiveHiring.com 2009 If human resource (HR) managers use personality traits in selecting new employees, they must 80 identify these traits before the selection process to avoid legal and ethical questions and disputes. 81
This paper attempts to define the range of personality traits of CMP and identify the traits that 82 differentiate them from the population at large; it also compares the personality traits of 83
Comparison of Personality Traits 5 estimators and Project Managers (PMs). In addition, construction management students and 84 professionals can benefit from the identification of the personal traits of CMP. Students who are 85 considering construction as a career can be guided regarding their suitability for the construction 86 industry. Both construction students and CMP can identify the personality traits that they need to 87 enhance to increase their chances of success. If the individual's personality traits are matched 88 with the needs of the job that he or she performs, both the employer and the employee will 89 benefit. These matching benefits lead to increased job satisfaction and productivity and reduced The research team reasonably argued that the 102 reports were of established CMP because they 160 were pre-selected by their employer and they considered themselves qualified for these positions. 161
Due to the cost of the assessment, the employers sent only the applicants who had the technical 162 education, knowledge, and experience to fulfill the needs of the vacant jobs. 163
These research subjects were further divided into two groups: Estimators and PMs according to 164 the positions, for which they applied and were considered. The PM group included project 165 managers and superintendents. The objective of the grouping was to check the possibility of 166 statistical significant differences between the means of the personality traits of the two groups. 
Statistical Analysis 214
The objectives of the statistical analysis were: 215
(1) test the hypothesis that there are statistical significant differences between the means of 216 the personality traits of CMP and those of the population at large, 217
(2) test the hypothesis that there are statistical significant differences between the means of 218 the traits of estimators and those of PMs, and 219 (3) identify the personality traits of the CMP and their subgroups of PMs and estimators.
The personality traits for each applicant were measured against the average values of these traits 221 for the population at large (50%). For example, if an applicant was more assertive than the 222 average person, he or she exhibited a high assertiveness level and score more than 50 (the 223 assertiveness level of an average person). The average value of each trait for the population at 224 large was 50; however, the standard deviation (SDEV) of the population at large was unknown. 225
The simple sample two-tailed t-test was used to test the hypothesis that there were statistical 226 significant differences between the means of the traits of CMP and those of the population at 227 large. Analysis of variance (ANOVA) was used to test the hypothesis that there were statistical 228 significant differences between the means of the traits of estimators and PMs because the SDEV 229 for these groups were calculated from the collected data. The statistical analyses were performed 230 with the probability of rejecting a tested statistical hypothesis when, in fact, that hypothesis was 231 true ( ) = 0.05 and degree of freedom (df) = 101. 232 within the ranges shown in Fig. 1 . In other words, the personality traits of CMP are within plus 238 or minus one SDEV from the average value. 239
The statistical analysis indicated that the means of the personality traits of CMP were 240 significantly different from those of general population in 34 factors as shown in Table 2 . In 241 contrast, their means were not statistically different from the general population for 13 factors as 242 shown in Table 3 . The discriminating criterion for the statistical significant difference was the t-243
Comparison of Personality Traits 12 test (t ,1 n   ); if the t-test was greater than 1.98 or lower than -1.98, then the CMP differed 244 from the general population for that factor. As shown in Table 2 , CMP scored less than the 245 average population in the traits of vulnerability, office detail, angry hostility, impulsiveness, 246 communication, supervision, fantasy, and values. CMP scored higher than the average 247 population in the traits of conceptual ability, teamwork-KSA, conscientiousness, competence, 248 self-discipline, assertiveness, achievement striving, activity, mechanical, extraversion, 249 employees, dutifulness, gregariousness, deliberation, order, altruism, trust, human relations 250 practices, positive emotions, computations, agreeableness, supervisory ability, art, excitement-251 seeking, warmth, and compliance. 252
Note that all the personality traits shown in Table 2 have positive attributes except the three traits 253 marked with an asterisk. For example, the conceptual ability factor is a positive factor -the 254 higher the score, the better the trait. Impulsiveness, angry hostility, and vulnerability are the 255 only three negative attributes among all the factors, and for these, the higher the score, the worse 256 the trait. Note that the scores of the CMP for these three negative traits were below those of the 257 general population. It is preferable that the CMP score equal to or slightly above the average 258 value for the positive attributes and score equal to or slightly lower than the average for the 259 negative attributes. 260 Table 4 presents the average and SDEV of the 47 traits across the three groups: PMs, Estimators, 261 and PM or estimators. The analysis also indicates that there are not statistical significant 262 differences between the personality traits of PMs or the estimator group and the other two 263 groups. The discrimination criteria for statistical significant difference is the P-value (shown in 264 Table 4 ); there is statistical significant difference if the P-value is less than or equal to 0.05. 265
There are not statistical significant differences between the personality traits of estimators and 266
PMs except for the following two factors: human services (interest in helping other people) and 267 gregariousness (desire to be around people). The average gregariousness scores for estimators 268 and PMs are 71.47 and 59.74, respectively, whereas the average scores for human services are 269 38.94 and 60.34, respectively. Therefore, estimators scored higher on the human services factor 270 and lower on the gregariousness factor than PMs; i.e. PMs like to be around people less than 271 estimators do, but PMs like to help people more than estimators do. 272
CONCLUSIONS 273
Selecting the right employees for each job is essential for every construction firm, and great 274 effort should be invested in enhancing the selection process of the CMP. In addition to having 275 the needed knowledge, skills, and experience, CMP should possess certain personality traits. 276
This research identifies the personality traits of the CMP as shown in Fig. 1 . The research 277 suggests that CMP are different from the general population for 34 traits and are not different for 278
another 13 traits as shown in Tables 2 and 3 . The PMs and estimators are not different for 45 279 traits, but they are different for two traits: human services and gregariousness. It is suggested 280 that estimators and project managers can switch jobs without personality constraints because 281 there are not differences between their predispositions for the relevant traits. 282
RECOMMENDATIONS 283
When managers select a CMP, they should consider the education, experience, talents, and 284 personality traits of the applicant. It is almost impossible to find a professional whose 285 personality profile perfectly matches all the recommended averages, but the closer the match for 286 more traits, it is suggested, the higher the chance of success of that professional. It is 287 recommended that the construction firms hire prospective CMP with personality trait scores 288 within the ranges of plus or minus one SDEV from the average values. It is preferable that CMPscore equal to or slightly above the average value for the positive traits and score equal to or 290 slightly lower than the average value for the negative ones. The final decision to hire a candidate 291 should be based on how the person collectively suits the job, not on a few personality traits. This 292 research could be augmented and reinforced by the following additional studies: 293 
